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“Laboratory Work in Physics B4” -- Handout No0.6

Your name (

1. Preparation for measurement

Check measurement instruments

® Check instruments, and also connection among them

) Nov. 14th, 2016 (Mon.)

manufacturer

model number

DC current/voltage source

(for current application to the sample)

Multimeter

(for sample voltage measurement)

Multimeter

(for thermometer measurement)

Lock-in amplifier

(for ac susceptibility measurement)

(Connection — Write down in the lab notebook)

Check the measurement box

® Open the measurement box, and check how they are connected.



Sample preparation

Check that the sample is not degraded by measuring resistance among pins. Make a table like below.
I+ - V+ V-

Fix the resistance sample to the probe. Insert the IC pin to a white connector of the probe.

Put the susceptibility sample to the coil. Be careful so that the sample is only in one of the pick-up
coils. The Cu wire should be fixed to the probe with screw to have good thermalization.

Connect the rock-in amplifier to the probe.

Move the switch of the measurement box to “standard resistance”. Output voltage with appropriate
amplitude and frequency. Press “Auto Phase” button (— Fix the origin to the phase origin of the
electric current). Record the values of phase, Vy, and V,.

Move the switch to the “coil” side. Record the values of V,, V,.

Insert a magnetic material (sowing needle) to the other side of the pick-up coil. Record the changes
in Vy, V,.

Screw the cover case of the probe.

Remove the measurement cable. Insert the probe to the glass dewar. Do not break the dewar.

Close the flange with screws. Tighten screws equally.

Put the measurement cable back to the probe.

Get ready for all other connections.

Check resistivity

Apply DC current and measure the sample voltage.

Change the sign of the current. Measure the voltage.

Repeat this for various values of the current. Verify that (V.—V-)/ 2 follows Ohm’s law
(write down in the lab notebook)

Current Vi V- (Ve — Vo) /2




Check the susceptometer

® Move the switch to the “standard resistance” side. Set the voltage and frequency. Press “Auto Phase”.
Record the values of Phase, V4, and V),
Move the switch to the “coil” side. Record V4, and V.

® Repeat this process for various values of the output voltage.

(Write down this table to the notebook)
Frequency:
Output Vi (std. res.) V) (std. res.) Phase Vx (coil) Vy (coil)

Start measurement

® Set output current. Be sure to press “output’. Use current within the range where Ohm’s law is
confirmed above. Record the value of the output current (not saved in a file)!

® Set amplitude and frequency of the lock-in amplifier. Use the values checked above. Record the
values of amplitude and frequency to the notebook (not saved in a file).
Run the measurement program. Start data saving. Check that the data is saved in a file.

® Pour liquid nitrogen to the glass dewar. Cover the top of the dewar with towel.






Appendix -- Japanese-English list of technical words for deeper communication!

FaJ— dewar

AyoA T lock-in amplifier

AR hyou-jun teikou standard resistor




